Introduction
A recent publication [2] prompts us to report about results concerning the structure of imino pyrophthalone (IPH, Scheme 1).
In the literature this molecule is described as an amino compound (A) in the solid state [3] , as an imino system either in equilibrating tautom eric forms (B vs. D) and a neutral ligand (A) or as several deprotonated forms in complexes [2, 3] . The further possibilities shown in Scheme 1 have not been taken into account. O ur results concerning the solution structure of l , 3 -indandionato-2 (2 -pyridinium)-betain (a-pyrophthalone, a-PPH ) [1] induced us to investi gate the structure of IPH by means of high field 'H, 13C and 15N NM R spectroscopy.
Furtherm ore, we were interested in the conform a tion of IPH and to compare it with that of the parent molecule a-PPH . A solid state NMR study should answer the question w hether there are rem arkable differences between the solid state and the solution structures of both compounds.
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Materials and Methods
The synthesis of the compound was perform ed ac cording to the literature [4] . The NMR spectra were recorded on a Bruker AM-360 spectrometer (8.45 T). Chemical shifts are referred to the solvent signals (dichlorom ethane = 5.3 ppm. chloroform = 77.0 ppm , DMSO = 2.6/43.5 ppm). The 15N NMR data are referred to the N H 3 scale via a capillary with N H 4 N 0 3 /H 20 where the N 0 3-signal is given a value of 376.25 ppm. A selective 15 mm '''N-probe head was used to measure saturated solutions in both sol vents using D E PT [5] (coupled and decoupled) or "inverse gated" [6 , 8 ] procedures. 'H /13C NMR data are m easured and evaluated as in I.e. [1 ] .
The 13 C-CP/MAS spectra were recorded on a B ruker MSL-300 spectrom eter (7.05 T), using a multinuclear double-bearing probe head and A12 0 3 rotors (o .d . 7 mm). The spectra were recorded with the TOSS-sequence [7] using spinning rates of ~ 4 kHz, a 4.5 /us 90° proton pulse and a (non optimized) con tact time of 2 ms with 5 s repetition rate. Chemical shifts are referred to the TMS scale via the carbonyl signal of solid glycine (= 176.09 ppm). In both cases around 1 0 0 0 0 transients are added to enable mathematical resolution enhancement.
Results and Discussions
The 'H , 13C and 15N NM R data of IPH in DMSO and CDCl3/C D 2 Cl2 are summarized in Tables I -III. The ]H /13C assignments are performed as described earlier [1] , while the 15N assignments are based on relevant literature data [8 ] . In the 'H NMR spectra, the main differences compared to a-PPH are: -the observation of two broad singlets at < 1 1 ppm instead of one signal at > 14 ppm, -a dublet structure of H 6 instead of a triplet struc ture, -two signals near -8.5 ppm.
The first two results lead to the assumption that the constitution is different from that of a-PPH , which contains a protonated pyridine nitrogen [1] , The two close-lying signals stem from H 3 and H 6 , where H3 is in the "norm al" region com pared to a-PPH , while H 6 is shifted downfield remarkably. This is a further hint that the situation at the pyridine nitrogen has changed. The most promising method to clarify this behaviour seemed to be 15N NM R, especially be cause it is dem onstrated in Scheme 1, that the main characteristics of the different structures (A -H) are coupled to the alternative situations at the two nitro gen atoms. The starting point are the ''N NMR data of a-PPH and a-Q PH (a-quinophthalone) ( Table III) . The chemical shifts show explicitly a dif ferent constitution for IPH with one signal in the normal region for unprotonated pyridines as well as a characteristic signal for an = N R 2+ moiety [8 ] . The latter signal yields a clear triplet structure in a cou pled D EPT experim ent [5] . This proves the existence of an = N H 2+ group as in (F) or (H ), and the result is confirmed by the 13C NM R signals at ~ 165 ppm H 4 ', which is in fact established for the downfield signal of the aromatic part of the 'H NMR spectrum in DMSO (see Fig. 1 ), while the same experiment in CDCI3 gives a connectivity to the upfield signal (Table I) . Thus, via FI,FI-and H,C-COSY all of the aromatic hydrogen and carbon atoms are unequivo cally assignable. Now we can compare the solution structure with the solid state structure. It is shown in Table II and Fig. 2, respectively , that the 13C CP/MAS spectra are comparable to the solution spectra (in CDC13) for a-PPH as well as for IPH. Especially the significant CO , C 2' and C = N signals are well reproduced. Thus, the solid state constitution of the molecules is comparable to the well characterized solution struc ture (H) and an amino structure (A) for IPH [3] (iminocarbon), ~ 190 ppm (C O ), and the signal at ~ 102 ppm (C 2'). Thus, we have to accept structure (H) for the description of IPH , com parable to a-PPH , and structure proposals (A ), (B) and (D) have to be discarded. The stability of this structure can be tested via tem perature dependent proton NMR. Knowing that the two broad signals result from the hydrogen atoms at the rigid C = N double bond, we may expect that one proton is involved in a hydrogen bond to the pyridine nitrogen. In fact, we found rem arkable dif ferences in the tem perature dependence of the sig nals with 1.72x 10-3 ppm/K for the low field and 5 .1 6 x l0 -3 ppm/K for the high field signal (DM SO, 290-390 K). This is typical for a hydrogen-bonded vs. non-bonded situation [9] . We can therefore ex pect an N O E connectivity between one of the Nbonded hydrogen atoms and the arom atic proton ppm Fig. 1 . 'H N M R spectrum o f IP H (D M S O ) (low er trace) a n d N O E -difference spectrum by irrad iatin g the signal at 9.40 ppm (u p p e r trace) (im purity: a -P P H ). 
T able III. 15N N M R chem ical shifts for IP H , a -P P H and a -Q P H in C D C l3/D M S O .
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Conclusion
Careful analysis of the NM R data leads to a protonated imino structure (H) as the best description for the solution constitution of IPH (formula 2). 0 Previous assignments of the 'H NMR spectra [2] and even the structural conclusion from IR data [3] must be revised. The solid state spectra prove that no principal difference exists for the solution structures of a-PPH and IPH. The latter exists in a relatively stable planar conformation in CDC13 and DMSO, which is different to a-PPH . The stabilization is due to an intram olecular hydrogen bond to the pyridine nitrogen. This seems to be a very stable situation, especially at the C = N double bond, because the high-tem perature proton NM R spectra give no indi cation of a fast chemical exchange of these protons up to 390 K. There is no indication that several tautom eric forms are populated and/or in rapid equilibria [3] . Obviously, solution and solid state structures are dom inated by the basicity of the vari ous possible points of attachm ent for the acid hydro gen atom. Furtherm ore, this result confirms the ear lier assumption that a chemical shift of H 3 8
.4 ppm is an indication of the neighbourhood of this proton to the carbonyl function, and therefore strengthens our form er interpretation for a-PPH . Nevertheless, the behaviour of H 6 demonstrates, that the chemical shifts are very sensitive to the charge situation at the nitrogen, and all similar com pounds require a very careful analysis of their molecular constitution before using them as a refer ence. Thus, there remain some doubts in the 'H NM R analysis of the complexes of IPH [2] , where it is supposed that very different molecular structures are not reflected by changes in the 'H chemical shifts of the pyridyl hydrogen atoms.
Structure (H) shows that the imino nitrogen atom is by far the strongest base in the conjugate anion. Therefore we assume that this center, together with the pyridine nitrogen, is involved in chelate complex form ation with N i(II), Cu(II) or Co(II) [2, 3] .
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